Vitamin D receptor activation in liver macrophages protects against hepatic endoplasmic reticulum stress in mice.
Hepatic endoplasmic reticulum (ER) stress, whether triggered by intrinsic or extrinsic factors, can be resolved by the unfolded protein response (UPR). Sustained UPR activation leads to cell death and inflammatory response and contributes to liver disease progression. Hepatic tissue macrophages are key players in orchestrating liver inflammation and ER stress can enhance macrophage activation. However, it is not well defined how the interplay between ER stress and inflammation is regulated during hepatic stress response. Here we demonstrate that vitamin D receptor (VDR) activation mitigates hepatic ER stress response, whereas VDR knockout mice undergo persistent UPR activation and apoptosis in response to chemical ER stress inducer. Moreover, VDR deficiency promotes hepatic macrophage infiltration and increases gene expression and systematic levels of proinflammatory cytokines, including IL-1β, IL-6 and Tnfα. VDR expression is induced in hepatic macrophages by ER stress, and VDR plays a dual regulatory role in macrophages, through protecting against ER stress and promoting anti-inflammatory polarization. Co-culture with VDR-activated bone marrow-derived macrophages (BMDMs) suppresses UPR target genes in primary hepatocytes treated with an ER stress inducer. Thus, the immunomodulatory functions of VDR in macrophages are critical in hepatic ER stress resolution in mice. CONCLUSION: VDR signaling in macrophages regulates a shift between proinflammatory and anti-inflammatory activation during ER stress-induced inflammation to promote hepatic ER stress resolution. This article is protected by copyright. All rights reserved.